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Abstract

The objectives of this research were 1) to study the effects of interaction between
modified starches (hydroxypropyl starch: HPS or hydroxypropyl distarch phosphate: HPDS)
or Locust bean gum (LBG) and k-carrageenan («xCG) on the rheological properties in sucrose
solutions and ice cream mixes, 2) to study the effects of interaction between modified starches
or LBG and «CG on the physical properties of milk ice cream such as overrun, melting rate
and hardness, and 3) to study the effects of interaction between modified starches or LBG
and «CG on ice recrystallization in ice cream through image analysis using heating and
cooling stages for a temperature sweep. The sucrose concentration of all samples was varied
at 12 and 16% (w/w). The total concentration of modified starch or LBG and xCG for each
sample was fixed at 0.3% (w/w) by varying the modified starch or LBG in the range of 0.255-
0.3% (w/w) and the subtraction of modified starch or LBG from total concentration was the
percentage of added «CG.

Flow behaviors of sucrose solutions with or without modified starches or LBG
(control sample) were Newtonian. The sucrose concentrations did not affect the flow
behavior or the apparent viscosity of any of the sucrose solution samples. The apparent
viscosity of sucrose solution containing LBG/«xCG was higher than that of sucrose solution
containing HPS/xCG or HPDS/kCG. For ice cream mixes, flow behaviors of samples
containing HPS or HPDS were Newtonian. Samples containing HPS/«CG, HPDS/xCG or
LBG/xCG were time dependent on shear thinning. The sucrose concentrations did not affect
the flow behavior of the ice cream mixes. Adding kCG to the mixes gave more apparent
viscosity, consistency index, thixotropy and storage modulus but less flow index value.

The storage modulus and consistency index in ice cream mixes were higher than those
in the control samples. This might be attributed to the addition of kCG. Consequently, the

stability of the ice cream and their structures were improved. The overruns of the ice cream



containing HPS/xCG or HPDS/xCG were higher than those of LBG/xCG. Interaction
between HPS or HPDS and «CG improved the incorporation of air bubbles into the ice cream
mixes. However, sucrose concentrations did not affect the overruns of the ice cream. Ice
cream with HPS/kCG or HPDS/kCG melted faster than ice cream with LBG/xCG. The
percentage of ice crystal growth of ice cream containing LBG/xCG was lower than that of
ice cream containing HPS/kCG or HPDS/kCG. This might be due to the phase separation
between LBG and «CG. The hardness of ice cream containing LBG/xCG was lower than that
of HPDS/kCG. The type of ice recrystallization of all ice cream mixes after the temperature
sweep was melt-refrozen. Ice crystal size of samples containing 16% sucrose was smaller
than that of samples containing 12% sucrose solution. The total solid of the ice cream mixes
affected the glass transition in the freezing process. Ice crystal growth of ice cream containing
HPDS/kCG was less than that of ice cream containing LBG/xCG. This means that the
interaction between HPDS/xCG can slow down the ice crystal growth in ice cream better
than LBG/xCG.

In conclusion, the interaction of HPS/«CG and HPDS/xCG can improve the overruns

and retard ice crystal growth that reduces the ice defects in milk ice cream.





